Objectives To review the limitations, major complications, and conversion rates associated with non-descent vaginal hysterectomy (NDVH); and develop a scoring system to predict the possibility of successful NDVH.
Keywords Vaginal hysterectomy Á Non-prolapsed uterus Á Scoring system Introduction Hysterectomy is one of the common major gynecological operative procedures; however, the method of hysterectomy-vaginal, abdominal, or laparoscopic-was once a matter of controversy. Several studies have compared the abdominal and the vaginal routes of hysterectomy. The largest among them-the CREST study-included 1,856 women, who underwent non-emergency, non-radical hysterectomy between 1978 and 1981, with fewer complications in the vaginal hysterectomy (VH) group [1] .
It is well established that the vaginal route is associated with fewer morbidities, lesser hospital stay, and better patient satisfaction; therefore, this method of hysterectomy should not be restricted to the conventional indication of uterovaginal prolapse [2, 3] . However, in the absence of a prolapse there are a few limitations to this method of hysterectomy which includes-a large uterine size, nulliparity, previous pelvic surgeries, LSCS or endometriosis, and ovarian masses. With the introduction of Laparoscopic assisted vaginal hysterectomy (LAVH) in the 1990s, the interest shifted to minimally invasive surgeries. Several studies since then have included LAVH in the comparison of hysterectomy routes. Johns et al. [4] reviewed 2,563 hysterectomies performed for non-malignant indications and they concluded that LAVH was safe with similar complication rates as abdominal or vaginal hysterectomy, and was superior to abdominal hysterectomy (AH).
It is well known that laparoscopic hysterectomy has its limitations-higher cost, expensive instruments, longer learning curve, and morbidities depending on the surgeon's expertise; while the postoperative recovery is similar to VH. With increasing need to provide cost-effective quality, there is a need to review the limitations for non-descent vaginal hysterectomy (NDVH) and the feasibility of performing it without laparoscopic aid.
Aims and Objectives
The aim of this study was to review the limitations, major complications, and conversion rates associated with NDVH; and based on them to develop a scoring system for pre-surgical assessment of women undergoing hysterectomy for benign gynecological conditions. This scoring system would enable to grade women as having low, intermediate, or high risk for complications and/or conversion rates if subjected to VH, and thereby predict the feasibility to perform a successful NDVH.
Materials and Methods
This is a prospective study conducted in a tertiary referral center, from April 2005 to September 2012. In the initial phase of the study (from April 2005 to December 2008), a conscious effort was made to perform as many NDVH with or without salpingo-oophorectomy, in benign gynecological conditions. Normally considered contraindications to VH like large uterine size, nulliparity, mild-to-moderate endometriosis, previous pelvic surgery or Caesarean section, and simple adnexal mass \6 cm were also included in the study group (Group I). Uterine size of [18 weeks' gestation, complex adnexal masses, severe endometriosis, immobile uterus, suspected or diagnosed malignancy, and women opting for the abdominal route were excluded from the study. Over this period of time, the rates of NDVH gradually increased from 9.6 % in 2005 to 46.7 % in 2008-but there were some major complications and conversions to the abdominal route. A detailed risk analysis for each of these cases was done. Based on this and Kovacs guidelines on determining the routes of hysterectomy [5] , parameters were selected for a scoring system to predict the chances of a successful vaginal route of hysterectomy. The scoring system was applied for preoperative assessment from January 2009 to predict the feasibility of successful NDVH (Group II).
The following parameters were considered for formulating the scoring system [5] :
(1) Accessibility of the uterus transvaginally A score of 1-6 was given based on the minimum to maximum risk for conversion ( Table 1) .
The accessibility of uterus transvaginally was reflected by the mobility of the uterus, laxity of the vagina (which can be affected by parity), and uterine size. Uterus with restricted mobility, narrow vagina \ 2 finger width at the apex, and a very broad uterus (width [ 12 cm in USG), extending laterally to the pelvic wall, in which volume-reducing techniques would be difficult was given a score of 6.
Pathology not confined to the uterus was assessed by the presence of endometriosis and need for removal of adnexa or adnexal masses, which can be associated with problems in placing the clamps over the infundibulopelvic ligaments. Endometriosis can be associated with distorted pelvic anatomy and adhesions. A score of 6 was allocated for moderate degree of endometriosis and need for removal of adnexal mass [6 cm in size.
Previous lower-segment Caesarean sections (LSCS) can lead to pelvic as well as bladder adhesions, the latter can predispose to bladder tear and this risk increases with the number of repeat sections. Previous two LSCS were given a score of 6.
Pelvic adhesions due to any cause, obliterating the culde-sac, maybe occasionally recognized by puckering or dimpling of the posterior vaginal vault at the cervicovaginal junction. In these patients, opening the posterior peritoneum may be difficult and likely to have complications if subjected to NDVH. This was given a score of 6.
The final and complete scoring is under anesthesia when the mobility of the uterus and the posterior pouch can be best assessed.
An uterine size of [18 weeks' gestation, cervical fibroids, three or more previous LSCS, and severe endometriosis are beyond the scope of this scoring system. All women undergoing hysterectomy for benign conditions from January 2009 to September 2012 were subjected to the scoring system-they formed the study group (Group II); and the outcome with respect to the major complications and/or conversions to the abdominal route was compared to the control group of women who had undergone NDVH prior to the application of the scoring system (Group I). However, a retrospective scoring based on medical records was done for all the cases in Group I.
Result and Analysis
During the initial phase of the study from April 2005 to December 2008, 1,379 women underwent hysterectomy for benign conditions. A total of 364 women during this period had been taken up for NDVH. Women with certain limiting factors such as previous pelvic surgeries or LSCS, uterine size greater than 16 weeks' gestation, endometriosis, nulliparity, and simple ovarian masses B 6 cm were also included in the study (Group I). During this period, the rates of NDVH gradually increased from 9.6 % (33/342) in 2005 to 47.1 % (173/368) in 2008.
However, there were some major complications or conversion rates in 8/364 women subjected to NDVH. Three had bladder tear, in four the posterior pouch could not be opened due to dense adhesions, and in one the uterus was [16 weeks' gestation-very broad and could not be delivered vaginally. One woman required relaparotomy on the first postoperative day due to hemoperitoneum following NDVH with bilateral removal of adnexas (Table 2) . 
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(Although the latter was considered for risk analysis for vaginal adenexectomy, it was not taken as a failure for the surgical procedure for NDVH). One out of these eight complications was in the low-risk group, i.e., in women without any confounding factors for NDVH (n = 198), giving a complication or conversion rate of 0.5 %. On the other hand, seven of the women with various limiting factors (n = 166) had to be converted to the abdominal route or had a complication, giving a conversion/complication rate of 4.2 %. The overall failure rate for NDVH was 8/364 (2.1 %).
A risk analysis for the conversion of each of these confounding factors is mentioned below (Table 3) . Endometriosis, previous repeat sections, and a broad large irreducible uterus were associated with high conversion rates. Clinically, they were reflected by restricted mobility of the uterus, dimpling of the posterior cervicovaginal junction, and the lateral bulk of the uterus. A non-prolapsed uterus that is broad and extends laterally to the pelvis may not allow a vaginal approach to the uterine arteries. On the other hand, a large but mobile uterus that does not extend to the pelvic sidewalls will allow the surgeon to easily clamp and ligate the uterine arteries, after which morcellation techniques can be easily accomplished. Many authors have suggested that the position and mobility of the uterus are more critical than only the size in deciding the route of approach [6] .
Based on the risk analysis and clinical parameters selected from Kovacs guidelines for deciding the route of hysterectomy, a scoring system was devised for easy clinical application to determine the best and safest route of hysterectomy.
A retrospective scoring based on previous clinical records of the 364 women in Group I showed 340 women to have a score of B11 with conversion in one case, 19 with a score between 12 and 16 with two conversions, and five with score [16 with conversion in all. The single conversion in the low-risk group had a score of 7 (no confounding factor for NDVH). The lowest score with conversion in women with confounding factors for NDVH was 12, so this was taken as the lower limit for moderate risk. On the other hand, successful NDVH was possible only till a score of 16, which was taken as the outer limit of intermediate risk for conversion. Thus, a score of 11 or less was taken as low risk, between 12 and 16 was taken as intermediate risk, and [16 was taken as high risk for conversion. The huge differences in the two probabilities of conversion 0.2 % in the low-risk group and 100 % in the high-risk group indicate the ability of the scoring system to identify the high-risk cases for conversion in an effective manner. A score of C12 as a predictor of risk had a sensitivity of 87.5 %, specificity of 95.2 %, PPV of 29.2 %, and NPV of 99.7 %.
The scoring system was applied for pre-surgical assessment of 1,177 women undergoing hysterectomy for benign conditions from January 2009 (Group II) for deciding the route of hysterectomy. 456 women with a score of B11 (low risk) and five patients with a score of 12-16 (intermediate risk) were subjected to NDVH with only one conversion in the intermediate risk due to pelvic adhesions in a case of unsuspected endometriosis.
The rate of NDVH prior to application of the scoring system (Group I) was 356/1,378 (25.8 %) and the rate subsequent to the application was 460/1,177 (39.8 %) (Group II). The conversion rate decreased from 8/364 (2.1 %) to 1/461 (0.2 %) (p = 0.013 Fisher's exact test, 95 % CI 0.004-0.035) and visceral injury while attempting NDVH from four (3 bladder tear and 1 gut injury) to none.
Discussion
Evidence supports that VH is superior; it also supports the use of AH only when documented pathologic conditions preclude the vaginal route [5] [6] [7] [8] [9] . Conventional limiting factors for NDVH need to be addressed, because in most of the cases it can be overcome and hysterectomy can be completed by the vaginal route. It is, therefore, important to individualize the approach for each patient rather than rely on a single technique.
The proponents of laparoscopic surgery claim to overcome the limitations of VH with laparoscopic assistance and convert a potential abdominal to vaginal route of hysterectomy. However, advantage of LAVH or total laparoscopic hysterectomy (TLH) has not been established over NDVH. Whereas laparoscopic hysterectomy is associated with increased cost and morbidities related to surgeon's expertise and learning curve, the surgical outcome is similar to NDVH. A Cochrane Review [10] concluded that VH is far superior compared to the other techniques and has the best outcomes; however, when VH is not possible, laparoscopic hysterectomy has advantages over AH. We believe that there is a little need for laparoscopy during NDVH, and we use it infrequently during this procedure. However, we do not wish to understate the role of laparoscopy-its use in specific instances can certainly avoid laparotomy or help determine when an abdominal route of hysterectomy is more appropriate.
The complications and conversion rates in our study were similar 9/825 (1.1 %) to other studies, as were the need for conversions [11] [12] [13] . In the study by Paparella et al, laparoscopy was used prior to conversion to the abdominal route. They reported a reduction in the conversion rate by only 1 % with laparoscopic assistance [13] .
Pre-surgical assessment of our cases with a simple scoring system helped us to classify women needing hysterectomy for benign conditions into low-, intermediate-, and high-risk group. Women having a low risk (B11) can be safely subjected to NDVH; whereas women with a high risk (C17) should be offered abdominal hysterectomy. Women with a score of 12-16 need further assessment. If the uterine size is [12 weeks' gestation and the pathology confined to the uterus-possibility of morcellation techniques needs to be assessed for successful NDVH. When the pathology is not confined to the uterus alone, laparoscopic evaluation should be done to assess if the pathology is appropriate for laparoscopic resection. If laparoscopic surgery is indicated, it is beneficial to convert to a VH as early as possible in the procedure. Several studies have suggested that nothing is gained by continuing the laparoscopic dissection once a vaginal hysterectomy can be performed safely, since it only prolongs surgery, increases costs, and increases the risk of morbidity [14] .
Thus, the application of a scoring system, which was simple, easy, reproducible, and did not involve any extra cost to the patient, helped in objectively classifying women into low-, intermediate-, and high-risk groups for complications if subjected to NDVH. This was of great help while counseling women on the method of hysterectomy being selected for them as well as the probability of risk for complications and conversion to AH, for a better informed consent when opting for VH.
The algorithm and parameters for selecting the optimal route of hysterectomy are essentially based on Kovacs guidelines for determining the route of hysterectomy [5, 7] . This study further objectively quantified it with a scoring system for easy application and decision making (Fig. 1) .
Conclusion
Female pelvic organs have two portals of entry: one vaginal which is the natural orifice and the other surgically created-abdominal. The vaginal approach is the hallmark of the gynecological surgeon [15] .
The route of hysterectomy gynecologists choose should not only benefit the patient but also represent a wise use of health care resources. There is no debate that abdominal hysterectomy or laparoscopy should be performed for severe disease. However, opting for other methods of hysterectomy without assessing patients for NDVH is like opting for LSCS in all pregnant women without giving them a fair chance for vaginal delivery [15] .
In this study, assessment of women requiring hysterectomy for benign conditions by a scoring system helped in deciding the feasibility to perform NDVH and/or the need for laparoscopy, where indicated. Application of this scoring system significantly decreased the complication rates from 2.1 to 0.2 % in women being subjected to this method of hysterectomy.
